Placement of a stent for a high tracheal stenosis is a relatively recent procedure that requires ample access and visualization of the upper part of the trachea. The aims of anaesthesia include securing quiet respiration without upper airway collapse, with obtunded laryngeal reflexes and eventually a short period of apnoea. We describe an anaesthetic technique whereby a laryngeal mask airway (LMA) was used to facilitate correct placement of a Gianturco stent in a patient with tracheal stenosis following prolonged endotracheal intubation.
Placement of a stent for a high tracheal stenosis is a relatively recent procedure that requires ample access and visualization of the upper part of the trachea. The aims of anaesthesia include securing quiet respiration without upper airway collapse, with obtunded laryngeal reflexes and eventually a short period of apnoea. We describe an anaesthetic technique whereby a laryngeal mask airway (LMA) was used to facilitate correct placement of a Gianturco stent in a patient with tracheal stenosis following prolonged endotracheal intubation.
CASE HISTORY
A 35-year-old man was admitted to the Emergency Department after a motorcycle accident.
On admission he was conscious and co-operative with clinical evidence of a right clavicular fracture and old scars from previous chest trauma. He complained of chest pain and had inspiratory stridor. He had experienced another accident ten years before for which he had required long-term artificial ventilation via a tracheostomy.
He was well known in the ENT Department due to a speech impediment and intermittent mild dyspnoea. While he was being X-rayed he required urgent intubation for increased respiratory distress, cyanosis and bradycardia with loss of consciousness. This was probably provoked by the horizontal positioning. Laryngoscopy and passage of an 8.5 mm endotracheal tube was performed easily without anaesthesia. A chest X-ray showed a right clavicular fracture and widened mediastinum without rib or sternal fractures. Further investigation (CT thorax and CT mediastinum) revealed a severe undislocated burst fracture of the body of the fourth thoracic vertebra, surrounded by a large haematoma.
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Flexible fibreoptic examination (6 mm in diameter) showed a high tracheal stenosis just under the vocal cords with a length of approximately four cartilaginous rings and also revealed tracheomalacia with dynamic inspiratory collapse. Meanwhile he was mechanically ventilated on the ICU and required treatment with a combination of sulfamethoxazole and trimethoprim for klebsiella pneumonia.
One week after neurosurgical stabilization of the vertebral fracture, insertion of a self-expandable stainless steel endotracheal Gianturco stent (Cook, Bloomington, Indiana, U.S.A.) was planned because of persisting inspiratory stridor after several attempts of continuous positive airway pressure (CPAP) followed by extubation.
He was premedicated with 0.5 mg atropine IM. Monitoring included a five-lead ECG, invasive arterial pressure and a pulse oximeter. After three minutes of 1000/0 inspired oxygen, induction was performed with propofol, 2.5 mg/kg, fentanyl, 0.005 mg/kg, and suxamethonium, 1 mg/kg. The oropharynx and larynx were anaesthetized with 4% lignocaine. The endotracheal tube was then removed. Next, a size 4 laryngeal mask (LMA) (Intavent) was introduced without difficulty and secured with adhesive tape.
A catheter mount with suction port (Portex) was attached to the LMA. The ability to inflate the lungs was tested by manual positive pressure ventilation until resumption of spontaneous respiration. Propofol was used in incremental doses (50 mg) every five minutes to maintain sufficient depth of anaesthesia. A flexible fibreoptic scope was used to guide the applicator sheath containing the stent via the self-sealing suction port. Fluoroscopy was used to identify the correct position for placement of the device. After stent placement, the patient was orally reintubated with a conventional 8.5 mm endotracheal tube and mechanically ventilated for a further 24 hours. Methylprednisolone 40 mg IV was administered to avoid mucosal swelling. The patient was haemodynamically stable throughout the whole procedure.
On a follow-up chest X-ray the stent was noted to be in a slightly distal position. Placement of a second stent was briefly considered but not performed, as a control CT scan showed satisfactory tracheal anatomy (Figure 1) , with markedly improved function.
He was discharged from the intensive care unit three days later to the neurosurgical ward for further rehabilitation. The patient has resumed his normal activities and is at present without any sign of dyspnoea. 
DISCUSSION
Tracheal stents are designed to maintain patency of a stenosed trachea due to extrinsic compression, fibrotic stenosis following long-term tracheal intubation or tracheomalacia. Obstructive diseases of the trachea are not common. The most common causes include tumours of secondary (rarely primary) origin and inflammatory pathologt".
Inflammatory stenoses are mostly due to long-term and/or complicated endotracheal intubation and tracheostomy. The most probable mechanism of tracheal damage is mucosal irritation by the endotracheal cuff and frequent bronchial toilet. The exact role of infection is difficult to estimate1,2. In our patient, extrinsic compression by a haematoma contributed to an existing stenosis.
Treatment of the stenosis is influenced by clinical, radiographic and endoscopic findings. CPAP is thought valuable to prevent airway collapse while weaning from positive pressure ventilation. Definitive therapeutic options include tracheal resection and reconstruction, laser resection, electrocautery excision of tissue, balloon dilatation 3 and placement of an intratracheal stent 4 • While in an applicator sheath, the stent is placed under fluoroscopy after labelling the location via a flexible bronchoscope. It is moved across the stricture and expands when extruded from the sheath, taking on a cylindrical shape 4 • Once expanded it is fixed to the tracheal wall inhibiting further shift. In contrast to the older nonexpandable rigid type of stents (e.g. Dumon) , the use of a rigid bronchoscope, with an increased likelihood of tracheal bleeding, can be avoided.
To our knowledge, there is no consensus in the literature regarding the best anaesthetic technique for this kind of procedure. Placement of an intratracheal stent is a potent, irritating stimulus for the tracheal mucosa and inadvertent misplacement could result from coughing. Because of this reason, brief, deep general anaesthesia is most suitable. Special attention should be paid to the airway, which is shared with the bronchoscopist.
In our case, the stenosis was caused by a combination of tracheomalacia and extrinsic mediastinal hematoma. It was located just beyond the vocal cords so that the use of an ordinary endotracheal tube was not suitable. Therefore an LMA was considered a better choice to maintain the patient's airway during the procedure.
The LMA is widely used. Since its original description, many specialised modifications (such as the "split LMA")\ and alternative techniques of insertion have been proposed. Risk of regurgitation with soiling, epiglottic down folding and uvular oedema remain the most frequently cited complications 6 ,7. Its most useful advantages are that it leaves the anaesthetist's hands free, provides a more reliable airway than the facemask and provokes very little stress response in the anaesthetized patientS.
In this case, the use of an LMA offered the particular advantage of allowing flexible fibreoptic bronchoscopy9.
Propofol was chosen for induction and maintenance of anaesthesia because gagging and coughing is less likely.
Anaesthesia and Intensive Care, Vol, 22, No, 5, October, 1994 Nondepolarizing muscle relaxants are not essential, as long as the depth of anaesthesia is titrated to provide satisfactory jaw and cord relaxation and to prevent unexpected coughing, movement or laryngospasm. Moreover, a dynamic assessment of the stenosis requires spontaneous ventilation. On the other hand, general anaesthesia in a spontaneously breathing patient with a tracheal stenosis increases airway collapse and hypoxia. Pulse oximetry is particularly useful in anticipating the latter. The main objection to high-frequency ventilation in this patient was having a "foreign object" in the "working field". To avoid dislodging of the LMA with N 2 0 diffusion into the cuff we avoided the use of nitrous oxide. No inhalation agent was used as vaporizers with adequate scavenging are not routinely available in the ICV. Although we admit that routine use of low-dose corticosteroids after extubation generally is not advised, it might improve the postoperative course in selected cases lO • Our described anaesthetic technique offered satisfactory airway patency and oxygenation. Choice of the anaesthetic technique might affect outcome in this kind of procedure and should also be tailored to the experience of the performer and the characteristics of the stenosis.
